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RussiaComes to 

HALL- SCOTT 


An order of 300 Hall-Scott Airplane 
engines has recently been completed and 
shipped to the eastern battle front — a full 
month ahead of contract date. 




Many of these type A-5 six cylinder equip- 
ments rated at 125 h. p. at 1300 r. p. m. were 
[riven severe tests of ten hours eo nl ; n ,.o..s ..... 


i of Hall-Scott en. 





A most remarkable showing was made in the 
fact that each engine developed from 5 to 15 
h p. in excess of rating. Less than one-half of 
one per cent failed to pass the most rigid require- 
ments as to workmanship, material .and running 

This A-5 six cylinder Airplane equipment is 
now in successful use in numerous army and 
navy land and water planes. 

The Hall-Scott Motor Car Company is now 
devoting its entire energies to the production of 
engines on U. S. Government orders only. 


HALL-SCOTT 
MOTOR CAR Ob 

CROCKER BUILDING 

SAN FRANCISCO, CALIFORNIA 




WITH 

WIDE OPEN 

THROTTLE 

In the recent test conducted under the direa 
supervision of the U. S. Army and Navy, thi 
120 H. P. Union Airmotor ran, delivering in 
maximum power, for 48 hours ( as requirei 
under Army Spec’s. 1002) 

The Government report states . . . 

“The only adjustments made during tht 
test were cleaning the spark plugs and adjustini 
gaps to 0.018" and cleaning distributor raceway 

“ II' hen the run was stopped the engim 
was functioning very satisfactorily.” 

“ Average gas consumption was 0.558 pounds per H.P. hour . ” 
“ Average oil consumption was 0.0124 pounds per H.P. hour.” 

UNION GAS ENGINE CO. 

OAKLAND— CALIFORNIA 
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T HE Duesenberg Airplane Engine is not 
an automobile motor. It is an engine 
designed and built to meet the requirements of 
the Airplane with a very lively understanding 
of the difficulties to be overcome. It is in no 
way experimental, as all the dominant features 
of its design have been worked out and tried 
out in racing tests on the automobile racing 


tracks and in motor boat racing. The facs 
brought out in these fierce tests have been in- 
corporated in this Airplane Engine, making* 
the simplest and most efficient motor for Aero- 
nautical purposes. A motor that is powerful 
for its weight, simple in its construction a*” 
free from freakish whims in its design. Wntt 
to-day for a descriptive bulletin. 


DUESENBERG MOTORS CORPORATION, 120 BROADWAY, NEW YORK CITY 


Duesenberg Airplane Engines 


The J. G. White 
Engineering Corporation 


Designers 



Engineers 


Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 

Engineering investigations and reports 
made with recommendations covering 
every detail of design and construction. 


Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 
ments for prompt shipment. 


43 Exchange Place - New York 

LONDON 


CHICAGO 




LOGICAL EQUIPMENT /, 


HE MODERN AIRPLANE 


The ACKERMAN WHEEL COMPANY 

ROCKEFELLER BUILDING ... - CLEVELAND, OHIO 


Official Government tests at the Bureau of Stand- 
ards have shown that ACKERMAN WHEELS will 
successfully resist all the ordinary compression and side 
thrust shocks to which the landing gear of the modern 
airplane is subjected and that they have greater reserve 
power to meet extraordinary loads. 

Constructors can greatly simplify the complex 
problems of landing gear design by the adoption of 
rigid axles with ACKERMAN WHEELS and at the 
same time insure a better landing support for the air- 
plane. 

The spring action of the wheel absorbs all shock 
before it reaches the axle, prevents rebound and makes 

SHOCK ABSORBERS UNNECESSARY 


The most severe tests and actual field practice have 
proven the correctness of the statement that ACKER- 
MAN WHEELS are logical equipment for the modern 
airplane. 


IVheels built for any weight 
machine from 500 pounds up. 
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LEWIS & VOUGHT CORPORATION 
WEBSTER AND 7th AVENUES, 
LONG ISLAND CITY, N. Y. 
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Factories. Plainfield. N. J.. Elirabeth. N. J. 
Executive offices. Woolworth Bldg. 
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2 4 /io POUNDS PER HORSE POWER 

We announce our latest airplane engine 
Model 5A-4/4, 8 cylinder 
Equipped with Sturtevant Thermostat 
for control of temperature 
And Sturtevant Automatic Altitude Compensating 
Attachment for carburetor 


HORSEPOWER 210 WEIGHT 508 POUNDS 


StTIfleWWf 

B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 

Member of the Aircraft Manufacturers' Association, Inc. 


Airplane Propeller Specialists 


Propellers for aiiriplames., 
hydroairplasaes, dlrfigatol®*, 
etc,, desieiimed amd towiEt t© 

the individual requirements 
of your power plant ana 
type ©f Biachiae, 

Inquiries solicited, 

M. high percentage ®f the 
latest assfi aai©st suecessfml 
war aaachlas* on the various 
fronts are equipped with 
LA1G FKOFSLiLSSMS, 


Lang Propeller Company of America, Inc. 

New York Office :: :: :: Room 419, 30 East 42d Street 
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Sterling 

SUNBEAM 

12-Cylinder Airplane Engine 

It is a recognized fact that the successful airplane engine 
mu£t be constructed of the finest materials obtainable. 

The Sterling Engine Company selected Magnalite pistons 
as Standard after long exhaustive experiments and tegts. The 
majority of American Airplane engine manufacturers have 
made a similar selection. 

A special booklet on piston design will be gladly mailed 
upon request. 

WALKER M. LEVETT COMPANY 


417-419-421 East 23d Street New York 

SOLE MANUFACTURERS 

Magnalite Pistons 




O.lober 15, 1* Ociober 15 ' 19,7 




L- W- F • ENGINEERING • COMRflNYf 


Made in Half 
the Time 


It takes but s'A minutes — about half the time of the 
ordinary screw machine — to complete this carbon 
steel screw on the 

No. 4 Universal 
Turret Screw Machine 


THE WARNER & SWASEY COMPANY 

CLEVELAND, OHIO, U. S. A. 
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To All Aeroplane Manufacturers 

WARNING! 


ON THE USE OF 
Aeroplane Thermometers 


c . 1 


Attention is called to United States 

I \ Patent, " Boyce,' 1206783, owned 
by tbis company covering tbe use of 
tbe “bulb of tbe tbermometer in tbe outlet 
pipe of tbe cooling system.” 

We warn tbe trade tbat, notwithstand- 
ing all statements of others to tbe con- 
trary, each and every owner and manufacturer 
using an instrument other than tbe 

BOICE 

M OTO M ETER 

m tbe manner described in said patents, is 
liable for damages. 

Respectfully, 

The Moto-Meter Co., i nc . 





For the Company 
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MILITARY AIRPLANES 
SEAPLANES 


AIRPLANE PARTS 

We are in a position to devote part of our excellent facilities to quantity 
production of 


METAL FITTINGS 
SHEET METAL WORK 
and 

WOODEN PARTS 


for other airplane companies. 


Investigation of our facilities solicited 


Des Lauriers Aircraft Corporation 


MAIN OFFICE AND FACTORY: 

Murray and Mulberry Sts. 
Newark, N. J. 


• NEW YORK OFFICE: 

Woolworth Building 
New York City 


October 15, 191 ■ 
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Airplane Parts! 

Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as: 

Steel Tubing 

Stabilizer Tubes 


Push Rod Tubes 
Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 
to 14 gauge (.083") 

to 22 gauge (.028") 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and “ D ’ ’ 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have 1 c ,n among the foremost in the 
field of motor-driven vehicles sine.' t he earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 


The Standard Parts Company, Cleveland, Ohio, U. S. A. 

Axles. Perfection Header., Forging., Hub., It'cVttc . ' 



IM^^EBLiL¥AL>WWMMQBEnBiRt^] 


Our Facilities 

enable us to produce propellers of 
highest quality in workmanship 
and material. 

Our Five Years’ Experience 

enables us to design and build pro- 


'til J 

--- 


[ 

M.%, 
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TURNBUCKLES 

We Manufacture the Following Type Aeroplane Tumbuckles 


Standard Type 

No. 1 Female, Short A- 15 18 No. 2 Female, Long A-1520 

No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 


Curtiss Type 



326 Short, Male 
326 Short, Female 

326 Long, Female 

327 Long, Male 


327 Long, Female 

327 Short, Female 

328 Long, Female 

329 Long, Female 


The Dayton Metal Products Company 


DAYTON, OHIO, U. S. A. 


A V 


,T ION 


“ber 15, 111; 


376 




BALL BEARINGS 

Smooth, speedy, dependable service 
demands ample power at all times 
available and a lighting system at 
all times dependable. Dissatisfac- 
tion with many a good airplane 
and engine can be traced to de- 
fective performance of ignition 
and lighting apparatus. 

The service capacity of a 
magneto or lighting gen- 
erator depends upon the 
service capacity of its parts. 

The highest-grade mag- 
netos and lighting gen- 
erators are safeguarded 
against bearing troubles by 
the use of - NORWfl - Ball 
Bearings- the speed bear- 
ings of proved service- 
ability. 


Be SURE. See that your Electrical 
Accessories are Equipped 

THE NORMA COMPANY OF AMERICA 

17 9 0 BROADWAy NEW VORE 

Ball, Roller. Thrust and Combination Bearings. 
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warns against 

Overbanking — Underbanking — Sideslipping — Skidding 


The Sperry Gyroscope Company 

Manhattan Bridge Plaza, BROOKLYN, N. Y. 
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pill UR facilities at Newport 
11S§§® News, Va., permit us to 
take for aviation training im- 
mediately 40 more students, 
30 on land machines 10 on fly- 
ing boats. 

This offers an excellent opportunity 
for men to gain aviation training at an 
old established school where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 

Students will be accepted in order of 
enrollment. 

For full information wire or apply 

Atlantic Coast Aeronautical Station, 
Newport News, Va. 
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Means of Obtaining High Volumetric Efficiency for Aviation Engines 


fwts ui 


toted wl 
n this et 


h hav 


igincs is the matter of reducing the wei; 
_ » developed horsepower, without sacrifie 
safety and the reliability of the different pi 
In general il ean be said that the weigh 
" ‘ '"in degre 


rplane engines, a few genera 
been found during the latest 


velopment seems, however, recently to have received 
ot a setback by reason of the development of an 
ler that would give satisfactory efficiency at as high 
•p.iii. It is generally found in comparing a geared 

me. mnnintr ». oinn i.u of same 

ling as a 


c, to, liar 






cylinder dimensions and valve 

straight drive at 1700 r.p.m., that Hie weight of the gears off- 
revoluti '""SdthatTho total'll' d " e tU tlle increased engine 
straight' drive , en^if a, '* e b p th cas “’ a "‘ 1 the Iras complicated 
of this can be found in the same origin" mentioned abov““Tbri 
engine was lurther developed to run 1700 r.p.m. straight drive. 



If, t 


r of 


ithout adding moi . ... 

of the cylinders, and simple increasing 
rtrength of such parts which are submitted to the addi- 
such as connecting rods, crankshaft, wristpins, 
'' ' a material gain in horsepower per lb. 

t changing the en- 
... s, cither by increas- 
i. of the engine, or by increasing the 
the cylinder, or again, a combination 

found advisable from the early days of the avia- 
the last year, to run the engines over 1400 
e faet that the slippage of the air propeller 
great at speeds above 1400 r.p.m. that no in- 
eonld be obtained. In order to maintain a 
speed of 1400 r.p.m. and still obtain the increased 
of the higher sped engine, the development of the 
iwn engine was taken up. Several successful types 
*se engines have been put on the market during the past 
and proved in most cases superior to the straight drive 
165 reeling at 1400 r.p.m., in that they are somewhat 
fr per horsepower. 

an interesting comparison between two engines of above 
. enn a "■ boned one of foreign design. Ibis engine was 
running 1400 r.p.m. and 
engine weight. The same 

-.p.m. with a geared pro- 

— . .inning 1500 r.p.m,, and with tile same cylinder 
L™ lve dimensions the weight decreased to 2.4 lb. per horsc- 



t firet as a straight drive 
“> e was hit.r 'buuT'tc 


andfound to develop one horsepower per 2.2 lb. euginc weight. 

The only remaining means of increasing the developed horse- 
power without increasing the cylinder dimensions or the num- 
ber of cylinders is, therefore, to increase the explosive pressure, 
or mean effective pressure by increasing the charge of gas into 
each cylinder. The effect of the compression ratio has not 
been given any consideration in above, due to the fact that in 
general present day practice the compression ratio has been 
brought up to the limit of wlmt can be used in practice. A 
compression ratio of 16.5 per cent to 17 per cent is all tliat 
ean be used, and an engine with this compression ratio cannot 
be run with wide open throttle under full load on the ground 
for more than 10 to 15 min. at a time without risking unneces- 
sary damage to the crankshaft bearings, due to excessive vibra- 
tions. Such an engine is generally tested and used on the 
ground up to 75 per cent of full loi ' " 
being used only when the airplane 
mounted has reached nil altitude wliei 

reduces the compression so much that ..... 

mally at full open throttle. 

It can be seen from the above that no additional power out- 
put can be obtained by varying the compression ratio once the 
maximum practical compression ratio has been reached, and 
tliat designers of aviation engines have only ibe increase in 
mean effective pressure left as a means of obtaining higher 
output per pound weight. 

The ways of increasing the charge of fuel in the cylinders 
fo- each explosion can be divided into two classes, the' normal 
intake where the downward stroke of the piston creates the 
vacuum necessary to fill the cylinder with gas. and the forced 
intake, where by some means the charge is forced in under 

In considering the first class of normal intake the force that 


mam mg power 
the engine is 
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the carburetor to the 

The piston will under normal conditions never draw as much 
charge per suction stroke as is represen ted by the piston dis- 
placement volume at atmospheric pressure, mid temperature. 
The ratio of charge drawn in varies with the engine speed and 
temperature and will in a hot engine decrease at first rapidly 

at to of the 



' eddies in the incoming mixture. These offer an appreciate 
retardation against the free tlow of gas. Intake valves an 
intake ports in the cylinder heads should, theref 
designed in such a way as to offer the least possible t 
to create eddies. This can he obtained by giving the 
between the valve and the walls of the ports as mu 
stream-line shape as possible, and avoid all sharp pr 
points or hollow comers in the ports. 

Intake valves with a cone shaped power port, or 
fillet, as shown in Fig. 1, have recently been 
! domestic and foreign engine builders, a 


charge drawn 
piston will va 
The first qi 


strength the smaller valves offer better advantage due to the 
lower weight and weaker springs. The disadvantage of the 
two valves per cylinder lies in the complication in the system 
of rocker-arms and camshaft, which can, however, l»e somewhat 
offset by using forked rocker-arms so Unit both valves are 
operated by the same cam and the same rockers. 

The question of exhaust valves is somewhat different. The 
main point here is not to avoid resistance in the expulsion of 




ivide sufficient oc 


leavy 
jut by 

liven . „ 
Fig. 2 shov 


increased resistance in the gas passage ami 

The exhaust valves have also umlergoi 
lately, and as it is important here to minit 
the lower part of the valve the design as shown in F.„. „ _ 
been brought out. The rim of the valve is raised above th 
inner surface of the mushroom partly to prevent the ' 
gasses from coming into contact with the surface marked A 
and thus heating the lower part of the port of the valve, 
partly to reinforce and provide more body to the rim of 
valve which is most exposed to the heat 'and most liable 
warp. 

Auolher point whieli has no bearing on the power outputs 
the engine, hut which is of vital importance in reliability ai 
endurance, is the proper cooling and water jacke 


in compared with the volume displaced by the 
V from 70 to 80 per cent. 

stion that rises here is the question of number 
. lylinder, whether two, three or four valves are 
preferable. The construction that will give the most open area 
for the intake valve is the most desirable, and will produce t In- 
most power, and this is generally obtained by using two intake 
valves per cylinder. It depends, however, upon the shape of 

derided to e Lch“caS! d thC IOCa "° n ° f th ® " nd m " t ' t lM 

The lower weight of the smaller valves will allow a quicker 
and more sudden opening and closing of the valve, due to less 
reciprocating weight and thus allow the duration of the opeu- 


1 valve I 


iph.ISl.Oll. I 


and exhaust valve 
■ublc i 


mpre 


other c 


f water cooled valve guides 
valve guide should have a waterjada 
• design of the jacket must provide i 
" :■ jacket, not merely fomi 


the point of most importance is here 
•g of the lower part of the valve, 
two points around the sent when the 
valve is closed and around the stem where this is in contact 
with the valve guide. Inasmuch as the larger part of the heat 
is carried out through the stem and the valve guide, provided 
the guide is properly cooled, it can easily he understood that 
the valve will run cooler when the mushroom part from which 
the stem draws the heat is small. This favors also the use 
of two smaller exhaust valves per cylinder. 

Another factor that must be considered in the design of the 
exhaust valves is the warpage under heat. While it is advis- 
able from the point of view of cooling to use a wide seat that 
will offer a large surface of contact while the valve is closed, 
such a wide seat is liable to become untight and cause loss of 
compression. As a general rule it can be said that where the 
construction of camshaft and cylinder head will allow it, it 
will be found advantageous to use four valves per cylinder. 

The general design of the valves has been left cncbanged 
for several years, and it is just recently that the increased 
competition among aviation engine builders has brought out 
development work along this line. Heretofore, it was and 
is yet in many cases common practice to have the design of 
the intake and the exhaust valves alike, so that the valves are 
interchangeable. 

Lately the tendency has, however, been to design the intake 
valves with more direct regard to the free flow of incoming 
charge. The most disturbing effect in the distribution of the 
•gas from the carburetor to the cylinder, is the creation of 



and in order to further raise the horsepower output 0 1 
engine the designer must look toward in! * 
as the technical term has been designated. 

It has been attempted to supercharge the cylinders in i 
ferent ways. So far only one has proven successful, the. 
to take in a charge of overrich mixture through normal put 
suction and then admit pure air at the bottom of the ina 

To inject the correct mixture under pressure has not pro 1 
successful, owing to the fact that the gasoline vapors * 
condense under pressure and uniform mixture cannot 
obtained in this way. The actual working of 
engine can be explained as follows: As lumuuuo. ~ 

there is a limit over which it is impossible to raise the « 
pression without exposing parts of the engine to undue stn 
The supercharged engine is submitted to the same con® 
and the compression measured in pounds per square inch ® 
remain the same. The advantage is, however, obtained in 1 
possibility of using a lurger explosion chamber for the 9 
piston area, and thus firing a larger charge of gas, <* 
pressed to the same p erasure as for a normal engine. 

The effect of this can roughly be seen on the sketch oil 
diagram in Fig. 4 and Fig. 5. Fig. 4 shows Jthe di 
the explosion stroke of a normal engine 


This shows 
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rapid decrease in pressure after the explosion has occurred. 

In a supercharged engine where a larger body of charge is 
burned under the same compression, the initial pressure will 
be somewhat higher, hut the most important point is that the 
pressure will decrease much more slowly, due to the larger 
ratio between the combustion chamber 'and the increase in 
volume caused by the downward travel of the piston. In 
other words, most of the additional power is obtained 
the combustion lias taken place, rather than in the n 


engine in its freedom 
ns much as 100 per < 
engines of the same 


h nortonT iiUnt 


The advantage of this is evident, for thi 
connecting rods, crankshaft, etc., are n 
materially higher initial strain, hut rathe: 
following after the combustion. In other 


pistons, wristpins, 
>t subjected to a 
to a steady force 
cords, only a slight 


ments, by varying the pressure of the compressed aii 
to the cylinder at the bottom of the intake stroke, s 


engine belongs to the supercharged typ 


admitted 
- that the 

an t>e maintained at all altitudes to 
ay ascend. The present development 
ingly that the future of the aviation 


Determination of the Moments of Inertia of an Airplane 

By John J. Rooney 


i distance from a given 
of the body abont that 



required in stability computations. 

The gravity axes of an airplane arc usually selected for 
le position of horizontal flight, that is, the longitudinal axis 
in the plane of symmetry and parallel to the propeller 



r-a xia The longitudinal gra 

tymmetrv. 

y-axis — The transverse gravitv 
r-nxis — Tin- vertical gravity a’x 


along the ./-axis from the reference poi 
gravity, is determined by weighing th 
platform scales placed under its nose am 
separate weights, measuring the distance 


airplane on two 
ail, observing the 
■tween the points 



be suspended from 
compound pendulu 

The airplane is 


o that 


s free t. 


scillat. 


of a known weight at 
Then if IT = weight 


the x-ct 

sc of the same suspension, 
suspended with the ar-axis horia 
i in uie c-axis some distance above the top 
Fig 2, then deflected tlirongh an ang 


iched i 


lindane: 

11’, = weight added on tail ; 
OP = h, unknown distance 


e tail a 


a known 
n Fig. 3. 


fro 


i poini 




VQ = m. known distance 

x-axis to point of attaclmie 
-1 = angle through which nirpln 
By taking moments about P. we have 

i ';.= •« a <"-, + » > 

possible and thereby minimize errors. In 


■nter of gravity; 

f W,i 
s deflected. 


riffs. 
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a plumb bob with a fine cord about 30 in. long should be 
attached to the body and a mark made at as large a radius as 
possible for each position of the airplane. As it may be 
necessary to know the angle in minutes, it should be 
determined from its tangent and not measured with a 
protractor. 

Methods of Finding Moments of Inertia About Gravity Axes 
(a) About x-axis . — The airplane is suspended in a 
suitable frame by means of two cables in its plane of 
symmetry placed equal distances ou each side of the center of 
gravity, as shown in side view of Fig. 4. 



It is essential in making this determination that the air- 
plane oscillate as a rigid body about its axis of suspension 
and that all secondary vibrations about other axes be elimi- 
nated. This condition may be brought about by running 
small wires from the points of suspension to the wing tips, as 
shown in front view. Fig. 4. The airplane by a slight touch 
on the wing tip will now oscillate as prescribed. 

Then if I = moment of inertia in (lb. ft.') of airplane 



Front View, Fig. 4 



. -. 1 = A" 1C (lb. ft.') (3) 

No vibrations should be measured while the amplitude is 
large, and a stop watch should be used for timing. 

(b) About y-axis. — The airplane is suspended as shown 
in Fig. 2, so as to be free to oscillate in its plane of symmetry. 
Since the airplane is now suspended from a point, some such 
fitting ns shown in Fig. 5 should be used when the cables are 
diawn together, in order to eliminate precession. 

The airplane is now free to oscillate about an axis parallel 
to its y-axis. The observations required are the same as those 


already given. The moment of inertia about the 
computed from the formulae (2) and (3). 

,<'■> About t-axis. — The same suspension shown 
with the exception of the auxiliary wires, is used I 
termination. This suspension, as’ may be observed, 
the airplane to oscillate freely about its r-axis after 
set in motion. 

Then if r = distance in ft. from r-axis to supporting cablo 
slIsp(;Itsio( ' 


“ W-aris ii 
inHg. t 

r this ifc. 
I. pensa 

11 iso» 


= length of cables in ft. from a 
to points of attachment. 

30r .— 


■ -ft- (4, 

>. ft’ is, 



CftBkE. CONNECT! OHS 

Fig. 5 

Results of an Experiment .- — The following tabulated 
were obtained by the methods outlined for an American »■» 
two-place reconnaissance airplane, of 50 ft. span and 
ing. fully londed, for six hours' flight, 2900 lb. : 


I , 03,000 Ib.fl 


Formulae for Approximate Calculation of Brake B 
Power of Airplane Engines 
By Archibald Black 

Several formulae are in use at present for the appro ximn 
calculation of brake horsepower of gasoline engines but, is 
the exception of the old •• plan " formula 

neers, none of them would appear to be ... 

applied to airplane engines. Then, of course, with the “pin' 
formula it is necessary to assume a mean effective pres 
which is not the actual mean effective pressure, anyhow, as 
figure used must be modified to give the result in brake ho 

The formulae of the American Power Boat Association! 
into consideration most of the factors directly ami cover 
others by means of constants dependent up’on the ( yp« 
engine, two or four cycle. These formulae, which, it will) 
noted, are based on the “ plan " formula, are : 

It = Imre in inches: .V = stroke in inches; .V — number* 
cylinders: R = number of r.p.m. 

B.h.p. (two cycle) = ~ i-Vqtll/ f B.h.p.( four cycle) = 

In the form given these are of no value ... ... 
power of airplane engines, but it would appear 
lions could be made in the constants, which would com 
these formulae into a form in which they could be app 
with approximate accuracy to this type of engine. 

With this object in view constants were calculated 6 
the performances of nine of the lending American engines* 
the results averaged. None of the data on these engina 
given on account of possible objections to publication at f* 
time. These results give an average constant of 1 0.13115 * 
show variations within limits of 15 per cent above and 714 1 
cent below this nverage. 

It would therefore appear that the brake horse power of* 


n estimating b> 


plane engines 


h approximate accuracy by the* 




Detail Drawings of an Austrian Albatros Biplane 

Hansa-Brandenburg Type, 200 HP. Warchalowski Engine 

( Dimensions in M illimeters ) 




Bottom View 



Front View 
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Technical Reports of the S. A. E. Standards Committee 


At the sessions of the Society of Automotive Engineers, 
Aeronautical Standards Committee, held on Sept. 30 and 
Oct. 1 at the Bureau of Standards, a number of standards for 
airplane littings was reported and discussed. 

The meeting, which was called at the request of the Aircraft 
Production Board of the Council of National Defense, was 
opened Sunday with C. F. Clarkson, general manager of the 
S. A. E. in the chair. 

A general talk on aircraft standards was made by Howard 
C. Coffin, chairman of the Aircraft Production Board. Sub- 
committee assignments were then given out and the meeting 
broke up into the sessions of the several sub-committees. 

On Monday, Charles M. Manly of the Curtiss Company 
opened the meeting and called for reports as chairmau of the 
session. M. W. Hanks, standards manager of the S. A. E., 
made his report and assisted in the transaction of the business 
of the committees reporting. 

During the sessions of the Bureau of Standards the Society 
of Automotive Engineers Aeronautical Standards Committee 
recommended the following standards: 

Airplane stick control, airplane wheel control. Ball and 
roller bearings, clip ends, clevis pins, cotter pins. Engine 
supports. Ferrules. Loops (see Wire Ends). Magneto 
dimensions, 4 and 6-cylinder engines, magneto dimensions, 
8 and 12-cylinder engines. Marking of pipe lines. Measure- 
ments, English decimal : measurements, gage number elimi- 
nation. Propeller shaft end. Screws and bolts ( for engines ) , 
screws and bolts (for aircraft I, screws and bolts (for aircraft, 
plain hex head), screws and bolts (for aircraft, ball hex 
head), screws and bolts (for air-raft, Castle hex nut), screws 
and bolts (for plain ball hex nut), screws and bolts (for 
Castle ball hex null. Shackles. Spark plug shells. 

Test specimens, round tension; test specimens, Hat tension: 
test specimens, gray cost iron, molding specimen ; test 
specimen, gray cast iron, test specimen ; test specimens, shock. 
Steel, carbon steel, screw stock : steel, casting steel ; steel, 
nickel chromium; steel, chromium vanadium; steel, silico 
manganese, steel, nickel steel: heat treatment. System of 
measurement ( see Measurements ) . Thimbles. Throttle 

levers. Turnbuckles. Wire and cable ends, round wire; wire 
and cable ends, non-flexible cable, and wire and cable ends, 
exible cable. 

The followings standards w-ere recommended to the Society 
of Automotive Engineers by the Aeronautical Division : 

Radiator and jacket connection, hose clamp; reels for 
aircraft wire; specification, testing and inspection, and 
tension, wire and cable; high strength steel wire, 19 non- 
flexible steel wire cable, 7x7 flexible steel wire cable and 
7 x 19 extra flexible steel wire eablc. 

These, however, have not yet been approved by the Society 
of Automotive Engineers as a whole. 

Work now in progress by Aeronautical Division of the 
Society of Automotive Engineers includes the following. 
Reports on those preceded by an asterisk (*) were made at 
the recent meeting. The number in parentheses following an 
item indicates the percentage of work now completed : 

* Dope and varnish (80). Engine rotation. Engine 
testing forms. _ • Engine weight specifications (80). ‘ Glue 

(9), heat treatment of frame joints. Hand air pumps, inspec- 
tion methods. Wire ends, stream-line wire. Machine gun 
mounting. Marking spark and throttle levers. Nomen- 
clature. * Pipe fittings, fuel (75): pipe fittings, oil; pipe 
fittings, air. ‘Pontoon fittings (75). * Propeller-hub lock 

fittings. Propeller-hub rating, propeller stress. * Radiator 
and jacket connection, hose (75). ‘Safety belts (75). 
•Screws and bolts, eye bolts (90); screws and bolts, fine 
threads, small and large diameter. Screw thread gages. 
* Spark plug shells, hex, chamfer, etc. (90). Specifications, 
testing, inspecting. Non-ferrous alloys, brass, bronze, 
aluminum. Specifications, testing and inspecting. Steel 
alloys, screw stock, sheets, tubing, bars. Specifications, 
testing and inspection. ‘Tension, wire and cable (90). 
Tension, stream-line wire. * Tachometer connections. 
•Turnbuckles, dimension (90). Turnbuckles, safety wires. 
Twin carbureter flanges. ‘Washers, plain (98); ‘washers, 
bevel ( 98 ). ‘ Wheels (75), hubs, spokes, rims, tires. ‘ Wing 
attachments (75). 


The following is a summary of the reports made at flu 
meeting : 

Magneto Dimensions 

A report on magneto dimensions submitted by A. D. T. 
Libby simply recommended that the depth of the dowel pio 
hole be changed from ‘/o in. to 5/16 in., and that the width of 
the magneto space be increased from 5 in. to 6 1 /, in. 

Varnish Specifications 

The report of the Varnish Committee was read by Percy 
K. Walker of the Bureau of Standards, the following recom- 
mendations were made for varnish specifications, the varnish 
being intended for application to both spars and wings of 
airplanes : 

“ The material shall be the best long oil varnish, resistaot 
to air, light and water. The manufacturer is given the great- 
est latitude in the selection of raw materials and process of 
manufacture in order to produce a product of the highest 

" The material shall comply with the following requirements: 
It shall be clear and transparent. Its color shall be no darker 
than a standard color solution made by dissolving 6 g. of pure 
powdered potassium bichromate in 100 cc. of pure concen- 
trate! sulphuric acid (specific gravity 1.84). Gentle heat 
may be used, if necessary, to secure a perfect solution of the 
bichromate. The color comparison will be made by placing the 
varnish and the standard color solution in clear, thiu-wallet! 
glass tubes of the same diameter. 1.5 to 2 cm. (% to 13/16 in.) 
to a depth of at least 2.5 cm. (1 in.) and comparing the colon 
by looking through the tubes across the column of the liquid 
by transmitted light. It shall not flash below 35 deg. C. (95 
deg. F.) in an open tester. 

“ When flowed on a glass plate held in a vertical position 
and maintained at a temperature of 21 deg. to 32 deg. C. (70 
deg to 90 deg. F.) it shall set to touch at a point not less than 
2.5 cm. ( 1 in. ) from the side or top edges of the film, in not 
more than 5 hours; and shall dry hard in not more than 21 
hours to a clear, hard, glossy and elastic film. 

“ A coat of varnish will be flowed onto either black iron or 
tinplate coated with a good quality of good baking japan, 
allowing to dry 48 hours in a vertical position and then im- 
mersing in boiling water for one hour. The water will be 
siphoned through a small glass tube directly from a container 
in which it is boiling, onto the surface of the panel, in sueh a 
manner that there will be no appreciable lowering of the tem- 
perature of the water before it touches the varnish film. The 
siphon delivery tube will be in a plane nearly parallel to the 
plane of the panel, so that the impact of the water will not 
tend to break the film. The varnish shall show no appreciable 
whitening and no more than a very slight dulling. 

FLEXIBILITY TEST 

“ The varnish shall be flowed on one side of a piece of terne 
plate 10 by 15 cm. (4 in. by 6 in.), which has been previously 
thoroughly cleaned with benzol. The coating must extend en- 
tirely across the width of the plate and for at least 14 cm. 
(5>/ 2 in.) of the length. The plate shall then be held in a 
vertical position for 0 hours at room temperature (21 deg. C. 
to 32 deg. C.) (70 deg. to 90 deg. F.). It shall then be placed 
in an oven at a temperature not less than 135 deg. C. (275 
deg. F.) or more than 149 deg. C. (300 deg. F.) for 17 horns. 
It will then be removed from the oven, kept at a temperature 
between 21 deg. C. (70 deg. F.) and 32 deg. C. (90 deg. F.) 
for not less than (i nor more than 24 hours. The panel with 
the varnished side on the outside will then be rapidly bent 
double over a rod 3 mm. ( % in.) in diameter at a point not 
less than 5 cm. (2 in.) or more than 7.5 cm. (3 in.) from the 
bottom of the plate. The varnish film shall show no cracking 
or flaking at the point of bending. 

ENDURANCE TEST 

** The varnish will be applied in three coats to two unfilled 
panels of maple wood. Each coat will be allowed to dry in- 
doors for 3 days and will then be lightly sandpapered before 
the application of the next coat. The final coat will not be 
sandpapered or rubbed, and the duplicate panels will be ex- 
posed outdoors, 45 deg. to the vertical, facing south, 3 days 


after the application of the finishing coat. The backs and 
edges of the panels Will also he varnished with the some sam- 
ple, but for these surfaces the details of the method of appli- 
cation as given need not be adhered to, and the effects of 
exposure on these surfaces will not be considered. On this 
test the varnish shall show satisfactory durability and weather 
resting properties. In cases where the award of a con- 
tract cannot be delayed for the results of the exposure test, 
award may be made on the basis of the other requirements; but 
a varnish of any specific brand which does not show up satis- 
factorily on an exposure test may be omitted from considera- 
tion in future awards, and a preliminary submittal of samples 
for making exposure tests may be called for.” 

Dopes for airplane fabrics must consist of a clear, uniform 
mixture of ingredients and be eapnble of shrinking the fabric 
to the degree of tautness desired by the signal corps inspec- 
tion. The residual film should give a smooth, homogeneous 
surface when applied in a horizontal position in an atmos- 
phere not exceeding 65 deg. humidity anil 75 deg. F. tempera- 
ture, free from direct draft. Besides celluloid acetate there 
are nitrated dopes, and the above requirements apply also to 
the latter. 

The viscosity of the dope must permit of direct application 
without dilution at a temperature not lower than 60 deg. F. 
(Applies also to nitrate dopes.) 

The dope, when dry, must adhere to the fabric with suffi- 
cient tenacity to prevent peeling off in sheets. Test strips 
should show lint attached to the side which lias been in con- 
tact with the fabric. (This specification applies also to nitrate 

Four coats, or an equivalent of the dope, 48 hours after ap- 
plication, must increase the tensile strength of linen fabrics 
not less than 25 per cent of the original strength, and of cotton 
fabrics not less than 15 per cent. The increase in weight per 
square yard of doped fabric should not be less than 2 oz. nor 
greater than 3.5 oz. The test shall be made under standard 
conditions of humidity and temperature. (Applies also to 
nitrate dopes.) 

No mineral acids may be present in the dope, and the 
amount of free organic acidity figured as acetic acid may- not 
exceed 0.2 per cent. No compounds may be present which 
would he injurious to the fabric. (Also holds for nitrate 

Dopes which show the presence of free sulphuric acid or 
sulphates by the test given below are not acceptable. (Omit- 
ted in specification for nitrate dopes.) 

Dopes containing tetrachlorctbane are not acceptable. 
(Omitted for nitrate dopes.) 

The cellulose acetate used should be neutral and stable and 
completely soluble in acetone. The amount of cellulose acetate 
should be not less than 60 grams per liter. 


EXPOSURE TEST 






Five drops of gasoline dropped on the film which has been 
dried for 48 hours and immediately ignited should have no 
more serious effect than to char the fabric under the moistened 
section of the film. (Omitted from specification for nitrate 

J?®pe8 must comply with tile following test : A square frame, 
1. m. by 12 in. inside measurement, is covered on both sides 
■ith fabric, the fabric being tacked to the outer side of the 
frame, 'flic fubrie is to be tacked under uniform tension, 
simulating that employed in airplane manufacture. Four 
mots or an equivalent of dope are to be npplied to each side 
of the frame, each coat being allowed thoroughly to dry before 
the succeeding coat is applied. The frames are to be exposed 
on a roof in an unshaded horizontal position. After 60 days 
of constant exposure no spontaneous cracking of the doped 
snrface should be apparent, and after one hour at a tempera- 
ture of 70 deg. to 80 deg. F. the film shall not crack and shall 
■in 8 ^ ec "* e< ^ ''toff- This test shall be made comparatively 
*ith a dope that has previously passed the test. (Applies 
to nitrate dopes.) 

Dope shall be shipped in metal cans, metal or wooden bar- 
™,» r earthenware containers. Inspection of the containers 
shall be permitted to insure against the introduction of foreign 


material. The container shall be marked with the date of 
manufacture, serial number, gross tare and net weight. (Ap- 
plies also to nitrate dopes.) 

FILTRATION TEST. 

A 500-cc. beaker, containing about 200 cc. of water, is coun- 
terbalanced on a large balance. The balance is adjusted to 
one-liundredth gram by adding or removing water. About 10 
grams of dope are poured into the water and the increase in 
weight noted. This is rapidly done to 0.01 gram to diminish 
solvent loss. The dope is stirred up and allowed to stand 10 
to 15 minutes with occasional stirring. The liquid is decanted 
through a rather porous filter into an 800-ee. beaker and 150 
cc. of warm water added to the residue. It is allowed to stand 
10 to 15 minutes xvith frequent stirring and poured through 
the filter into the 800-cc. beaker. The residue is washed xvith 
150 cc. of worm water as before. A few drops of phenol- 
phthalein are added and the solution titrated with tenth-normal 
eaustic soda to a color that persists for one-half minute. 

Some dopes, notably those containing much acetone, when 
poured into water precipitate os a milky solution containing 
shreds of the acetate. The resulting liquor filters sloxvlv and 
passes through the filter paper in a cloudy condition. Since 
the acetate is finely divided, it is practically free from acetic 
acid and additional washing is unnecessary. The end-point is 
not. quite as sharp as when all the acetate has been remox-ed, 
owing to hydrolysis of the suspended material, but is suffi- 
ciently accurate for all practical purposes. Absence of min- 
eral acids must be prox-ed by qualitative tests. 

SULPHATE TEST. 

Twenty grams of cellulose acetate are allowed to remain at 
the temperature of the steam bath for 24 hours. The result- 
ing liquor is filtered and tested for sulphates. (Omitted from 
specification for nitrate dopes.) 

Pour 100 grams of the dope into 300 grams of 95 per cent 
alcohol, stirring constantly. Filter the precipitate on a Buch- 
ner funnel and dry at room temperature. Extract in a soxhlet 
with ether until all extractive material has been removed and 
dry at 60 deg. C. to constant weight. 

Pour some of the dope on a glass plate and allow to dry 
spontaneously. The film may be examined for the general 
characteristics of transparency, coherence, strength and flexi- 

The report submitted by John R. Cautley xvas not acted 
on at the meeting. The form for engine weight specifications 
as submitted was as folloxx-s : 


ENGINE XYKIOHT SPECIFICATIONS 

Manufacturer .... 

Model 

Bore in nun. Stroke in mm. 

No. of cyl Type 

Piston displacement cu. in liters 

Compression ratio 

Horsepower «t R.P.M. (H P. Computed 

at standard barometric pressure 29.92 in. (76 cm.) 32 deg. F. 
(0°C) 45°. 

Gasoline Consumption lbs kilos, per hour at 

nbox-e H.P. 

kilos, per hour at 



'r battery Ignition 


R.P.M. at above engine speed. 
Includes I lie followiui; pi 


Spark Plug Shell 


O. C. Rohde made the report for the spark plug shell sub. 
committee. Investigation seems to show that a 1-in. hex is 
nearest to foreign standard. Further information is being 
sought on the Italian standard. If a 1-in. hex proves to be 
approximately the foreign standard, it xvill be recommended 
for airplane plugs. If the 1-in. hex is not found to agree 
xvith the foreign standards, some size now in use, preferably 
15/16 in., will be recommended for adoption. In case a 1-in. 
hex is adopted and 1.025 in. is found to represent foreign 
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handling this kind of work. No protective coating of any 
kind shall be applied to the wood surface or to the finished 
specimen. The specimen shall set not longer than one week. 
The 4-ft. specimen shall be cut lengthwise and 10 shear blocks 
cut from each half according to the dimensions given on 
sketch. The shear blocks shall be tested as follows : 

(a) Ten of the shear blocks shall be tested immediately 
after sawing. The strength of the glne in shear shall not be 
less than that of the wood. 

(b) Ten of. the shear blocks shall be soaked in water at 
20 deg. C. for 15 hr. and tested within 30 min. after removal 
from the water, without any preliminary drying. The strength 
after soaking shall not decrease more than 00 per cent. 

The required strength shall be obtained for 80 per cent of 
the samples tested under each condition. A rejected propeller 
may be substituted for the 4-ft. specimen specified above. 


The tests at the glue factory shall be made by or under the 
personal supervision of a glue expert authorized by the pur- 
chaser to make such test. The tests shall be made on every 
run of glue which is to be used in airplane construction. 

The tests at the airplane factory shall be in the presence 
of an inspector for the purchaser regularly stationed at the 
factory and familiar with the methods employed there. A 
test shall be made whenever a brand of glue is changed or a 
change is made in the method of gluing, which, in the opinion 
of the purchaser's inspector, is important enough to warrant 

The glue which has been tested at the glue factory shall be 
barreled in the presence of the purchaser’s representative and 
■narked with the run number, rate of run, and inspector's 
stamp. The glue which is marked in this manner may be sold 
as certified glue for airplane construction. 


Portable Standardized Steel Hangars 


In the construction of hangars standardization is an impor- 
tant factor when expansion may become necessary. A standard 
product is not only more economical to turn out but additional 
sections such as are often required can be added with a mini- 
mum of expense and trouble. It is moreover a simple matter 
to make a standard structure portable and fireproof if it be 
of steel construction. 


It is claimed that one of these three plane hangar may be 
erected, taken down, moved to a new location and put up again 
in three weeks by six men, and that the time can be shortened 
by using additional help. Skilled mechanics are not required 
for this work. 

One advantage of a standardized hangar is that additional 
units as desired may be added to a structure at any time. 
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The diagrams shown herewith illustrate one of the standard- 
ized designs of portable hangars that are manufactured by 
the Steel Fabricating Co. This type of building is composed 
of any desired number of sections 50 ft. long and 44 ft. wide, 
or 48 ft. long and 44 ft. wide. The doors are on both sides of 
the structure. 

The roofs and side walls of each design are made in 8 ft. 
sections and all parts are standardized. While primarily de- 
signed for permanent structures, both types are portable with 
the exception of the cement floor, which is laid when desired. 


While the diagrams show that curtains are used, standard- 
ized accordion or folding steel doors may be substituted. The 
openings of the doors in the hangar illustrated arc 56 ft. wide 
by 14 ft. 6 in. high, which is sufficiently large to admit most 
planes now being manufactured. 

The height of the units in the 56 x 44 ft. and the 48 x « 
ft. types is 14 ft. 6 in. in the clear underneath the lowest por- 
tion of the roof trasses. These hangars are arranged with two 
rows of columns located as shown in the plan and which sup- 
port the longitudinal and transverse trusses. 


Digest of the Foreign Aeronautical Press 


Flying (London), Septembei 
On an Aeronautical Library .— The paucity of really good 
books on aeronautics is somewhat remarkable at first to the 
outsider, who has got beyond the elementary error of supposing 
that the history of aeronautics started a few years ago only. 
He is apt to go to the other extreme and expect to find the 
subject exhaustively treated long before it became a practical 
proposition, rather like electricity was, in its modern appli- 
cations. 

In point of fact, although certain outstanding treatises give 
>' of „ tl “ salient points, to gain a true perspective of the 
its present status demands a lengthy study 
VI .......as volumes by many and various writers — all 

containing something of value and most containing much chaff 

In the Bibliography of Aeronautics, published by the Smith- 
sonian Institution in 1910, and taking in all publications up to 
1909 dealing with aeronautics, there are 13.500 titles. It is not 
proposed to set this collection out at length here, and the 
making of a selection is in some ways a very invidious task. 

tneone is just taking up the studv of 
y particular point of view, but just 


science of flight ii 


since a French pilot flew to Berlin and thence to within a few 
miles of the Russian front. It is true that this pilot did not 
drop anything more frightful than pamphlets on Berlin, but 
so rapid is the development in aviation that today there are 
undoubtedly in existence machines capable, with comparative 
safety, of the round trip of 800 miles. That we are justified 
in this assumption appears to be confirmed by the report pub- 
lished last week of the Italian aviator, Capt. Giulio Laureati, 
covering a distance of approximately 1,000 miles on a new 
Italian airplane. The possibilities opened up by this splendid 
flight are enormous. 

Berlin may now be said to be within bombing distance of 
either the French or Italian fronts, and if the Huns persist, 


e writer's opinion the 


f a selection i 

But let us assume that 
aeronautics, not from i 
broadly. 

What books ought he to read? In t 
following should not be missed : 

M Langley Memoir on Mechanical Flight, by Langley and 

Aerial Navigation , by Sir Geo. C’nvlev. 

Aerial Locomotion, by F. II. Wenhani’ 

Gliding, by Percy Pilcher. 

The Flight of Birds, by G. A. Borelli. 

L’Empire de I’ Air, by L. P. Mouillnrd. 

Airships, Bast and Present, by A. Hildebrand!. 

Aircraft in Warfare, by F. W. Lancliester. 

The Aeroplane , by A. Fnge. 

Bird Flight as the Basis of Aviation, by O. Litienthal. 

Design of Aeroplanes, by A. AV. Judge." 

The Mechanics of the Aeroplane, by Captain Duehene. 

Pocket Bool- of Aeronautics, by 11. W. L. Moedeheck. 

Airscrews, by M. A. S. liinch. 

Nouvelles Becberclics sur la Besistance de l’ Air et I’Avia- 
tion, by G. Eiffel. 

Stability in Aviation, by G. 11. Bryan. 

Artificial and Natural Flight, by H. Maxim. 

Aerodynamics and Aerodonetivs, bv F. W. Lancliester. 

The Properties of Aerofoils, by A." W. Judge. 

Aero-Engines, by G. A. Burls. 

High Speed Internal Combustion Engines, by A. W. Judge. 

The Aero-Engine, by Kean. 

The Aeroplane Speaks, by 11. Barber. 

Animal Flight, by llankin. 

Le Vol des Oiscauw, by Mnrey. 

Flight (London), September 20, 1917 

Air Raids and Some Conclusions .- — First, let us deal with 
air raids against the two capitals. If we presume that the 
German raiders start their flight from some point in Belgium, 
Bruges for instance, the distance to London, taking a direct 
mute, is only about 140 miles, 100 of which are over the sea. 
From the time when the raiders cross the English coast to the 
time when they arrive over London only about half an hour 
elapses, which leaves little time for giving warning and send- 
ing airplanes up in pursuit, nlthough it is true a somewhat 
longer warning of their approach should be available through 
°ur organized system of defense. 

On the other hand, the distance from a point on the French 
imnt, ns Verdun or Nancy, for instance, to Berlin is in the 
n fer r, '""d 1,1 4' i " miles, giving a total distance to be covered 
ot 860 miles. This is in itself a serious problem to solve from 
a technical point of view, quite apart from the fart that it is 
to he expected that every mile of those 860 will, figuratively 
speaking, lie contested by the enemy’s anti-aircraft defenses, 
opinions ns to the possibility of making the round trip are 
probably divided. 

As for ourselves, we have for some time been firmly con- 
™n U t * lal ‘ l c ’ an b® <* one > and we feel quite confident that it 
wfll be done. We are keenly aware of the difficulties and do 
' ?se, but it is uow already many months 
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the day should not be far distant when bombs instead of 
pamphlets are showered on Wilhelmsstrasse. If Berlin were 
the only objective to be aimed at, the time for warning would 
necessarily be so long ns to enable the enemy to make all his 
(■reparations beforehand and be ready for our bombers long 
before they got to Berlin. Sinee, however, large portions of 
Germany are within the 500 miles radius — in fact, all of Ger- 
many except East Prussia — there are a number of points where 
attacks from the air could be made with advantage. 

Thus we have, in Germany, the industrial centers of West- 
phalia and Krapp works at Essen, for instance, the shipping 
port of Hamburg, the fortifications and shipyards all up and 
down the German North Sea coast, not to mention the Kiel 
Canal itself. In the south there are such (daces as Stuttgart 
and Frankfort, in times of peace centers for the motor indus- 
try, but now undoubtedly busily engaged on war work. In 
Saxony there are the chemical factories at Chemnitz, Leipzig 
and Freiberg. If we are minded to revenge Louvain, Rheims, 
etc., there are such ancient art cities as Munich, or the 
mediaeval town of Nuremberg. 

As for Austro-Hungary, all the portions that are of any in- 
dustrial or military importance are within reach of aircraft 
from the Italian frontier. The two capitals, Vienna and Buda- 
pest. are situated at a distance of only approximately half of 
the 500 miles radios, and therefore conld, and we think, should, 
lie given a taste of their own pet form of frightfulness. The 
industrial centers of Austria are not so very far from the 
Italian front, being chiefly spread aronnd the eastern slope of 
the Alps and in the country between the Alps and the right 
bank of the Danube. In Bohemia we have the Skoda works 
at Pilsen. which are, of course, the Krapps of Austria. Again, 
in Austro-Hungary the Governments have spent millions of 
pounds on the canalization of the rivers, which have been ren- 
dered navigable to an astonishing extent. 

Airisms from the Four Winds . — In referring to the aeronau- 
tical part of the United States war activities. Lord Northeliffe 
sums up as follows: 
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'A boy" said the kindly old doctor, as he 
the stair-rail. He put his arm around the 
man he met at the bottom, and they 
A small cry carried down to them, so 
in the man’s eyes as he bade the old 
A smart boy," said the teacher, - when he got 
A wonderful boy,” said the maiden, who 
from afar. 

"My boy” said his Country, when the call 
"Our boy” said his mother and father, a 
watched him inarch away to take his 
Struggle for Freedom and Humanity. 


THE AMERICAN SOLDIER GOES FOR 
BACK HIM UP WITH ALL YOUR 


BUY A 


LIBERTY 


Curtiss Aeroplane and Motor 


J. ROBINSON HALL 


AEROPLANES, MOTORS 
AND EQUIPMENT 

PACIFIC COAST 
REPRESENTATIVE 

FOREIGN AND AMERICAN 
MANUFACTURERS 


C. M. SOMMERVILLE 
SALES MANAGER 


609-611 Merritt Bldg., Los Angeles, California 



The Goodyear 
Ki te - Balloon 

The kite-balloon perfected by Goodyear 
combines the principles of the man-lifting 
kite and the captive balloon. 

The first was unpractical because it required 
a strong wind. 

The second was unsatisfactory because its 
use was limited to periods of calm. 

Neither was stable, nor free enough from 
veering and yawing. 

The Goodyear type of kite-balloon has fused 
the operating principles of both, selecting 
the best in each, so that it serves in storm 
and calm and furnishes a fixed, unwaver- 
ing eye for artillery and fleet. 

The carefully adjusted inclination of the 
elongated bag makes the plane of its nether 
surface a kite when the wind is on its front, 
and a resistant plane when the air currents 
are heavy on the back of the bag. 

The refinements of keel construction, steadying side 
fins, and stabilizing tail-cups are Goodyear contribu- 
tions to steadiness in air. 

Every factor necessary to the fusion of the principles 
of kite and balloon has been developed or perfected 
— either in design or in material, or both. 


Everything in Rubber for Airplanes 
Balloons of Any Size and Every Type 


The Goodyear Tire & Rubber Company, Akron, Ohio 
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USA 


WAR WILL END QUICK 

When Aeroplanes of Speed and Durability are put into 
Service by the Allies 

ALUMINUM SHEETS 

Decrease Weight, Increase Speed, Strength and Durability 


We carry the Largest Stock in the World — and Operate 
Our Own Rolling Mills 


Service is Assured — Write us Today 


WE ALSO MAKE ALUMINUM INGOTS. OF ALL GRADES-FOR CASTINGS OR 
STEEL PURPOSES — RODS — W I RES— GRANULES. ETC. 


United Smelting & Aluminum Co., Inc. 

NEW HAVEN. CONN. 

BRANCHES; 

24 Stone Street. New York City 1334 Dime Bank Bldg.. Detroit. Mich. 959 Monadnock Bldg.. Chicago. 11L 
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CRANKSHAFT QUALITY 

Stands out as the one requirement today of the builder of 

AIRCRAFT AND HIGH DUTY ENGINES 

Experience only can produce a product to equal these demands. 

Wyman-Gordon Company for many years, in their Research, as well as their Manu- 
facturing Departments, have been developing along the lines that make them today 
able, without experiment, to supply crankshafts of 

UNQUESTIONED RELIABILITY 

Every stage in the production of a Wyman-Gordon crankshaft is subjected to rigid 
inspection and tests guaranteeing a high metallurgical quality. 

Behind this perfect product is a perfect service. 

Prompt attention to all orders and deliveries without delay. 


WYMAN-GORDON COMPANY 

WORCESTER, MASS. 



408 


.TION 


Octobe 


" The time has come to conquer or submit .” — 

" For us there is but one choice. TVe have made it.” 

— President Wilson. 


SUBSCRIBE NOW! 

For 

United States Government 

BONDS 

of the 

SECOND LIBERTY LOAN 

$3,000,000,000 

or more 

(Let’s make it more!) 

These new United States Government Bonds are issued in de- 
nominations of $50 and multiples thereof. The United States 
Treasury will pay you interest at 4% per annum, payable semi- 
annually. 

EASY PAYMENTS — You can pay 2% on your bonds when 
you make your application, 18% November 15, 40% December 15, 
and 40% January 15, 1918. For example, when you buy a $100 
bond you can pay $2 now, $18 November 15, $40 December 15, and 
$40 January 15. YOU CAN GET YOUR BOND AS SOON AS 
YOU HAVE FULLY PAID FOR IT. Liberty bonds are the best 
security in the world. They are readily salable and are practically 
exempt from taxation for people of moderate incomes. The law 
permits their conversion into bonds bearing higher interest should 
such bonds be issued by the Government in the future. 

HELP YOUR COUNTRY AND YOURSELF 
HELP OUR BOYS “ OVER THERE ” 

Get an official Liberty Loan blank from any Bank or Trust 
Company and 

SUBSCRIBE NOW 


Ociober 15. 1917 
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Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 

Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Building, Pittsburgh, Pa. 


Branch Offices: 

Boston 131 State Street 

Chicago 1500 Westminster Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 308 R. A. Long Building 

Los Angeles ( Pierson, Roeding & Co., Agents ) 

494 Pacific Electric Building 

New York 120 Broadway 

Philadelphia 1216-1218 Widener Building 

Rochester 1112 Granite Building 


San Francisco ( Pierson , Roeding & Co., Agents) 

731 Rialto Building 
Seattle (Pierson, Roeding & Co., Agents) 

523 Colman Building 
W ashington 509 Metropolitan Bank Building 




Send inquiries regarding aluminum in any form to nearest 
Branch Office, or to General Sales Office 




WITTEMANN-LEWIS AIRCRAFT COMPANY 


WALDEN -HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 


Contractors to U.S. Army and Nw/y 

Thomas -Mopfe Aircraft Corporation 

ITWACA.N.Y. X3.9.A. 

1 J 
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Jafi-Jeirce i ^ ^ 

Baker's TT 

castor Oil ^H|§ 

Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 

dc'mificd wprVhc h evolution ' andSnhial ^oduction 'oT many '"ti'c advinuge of such experience is at the command of «, 

BAKER CASTOR OIL COMPANY 

‘bounded 1857 

The Oldest and Largest Manufacturers of Castor 0*1 in the United States 
120 BROADWAY NEW YORK 

”t™" lITlt IfeJFn'Sfconaen 

class in this country for work of the character necessary in the » -,. v -- '.r - r ^ » 


a counterbalanced aviation 
crankshaft .... 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 

ANNOUNCEMENT! 

In view of the urgent requirements of the United States 
Government for 

Resistal Aviator’s Goggles 

we are compelled to ask purchasers of RESISTAL AVIATOR'S 
GOGGLES to wait for shipments until we deliver to the 
Government. 

Shortly after October 1 , 1917, we will be in a position to ship 

orders for RESISTAL AVIATOR’S GOGGLES— just ap- 
proved and standardized by the United States Signal Corps. 

STRAUSS & BUEGELEISEN 

37 Warren Street New York City 
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AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500. 

I. Grand Rapids Vapor Process Kilns (as perfected thru the erection of 

2,000 kilns in high class woodworking plants). 

II. Tiemann Humidity Regulated Kilns (as designed and developed by the 

Forest Products Laboratory at Madison, Wisconsin). 

III. Tiemann-Grand Rapids Combination Kilns (combining the scientific 

points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 
method) . 

We have designed or equipped kilns for t'upposilc" 

STANDARD AERO CORPORATION. CANADIAN AIRPLANES. LTD. 

DAYTON- WRIGHT AIRPLANE COMPANY. THOM AS- MORSE AIRCRAFT COMPANY. 


GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 


CRANKSHAFTS. Etc.. Will Be Put m Running 
Balance in My Recently Organized 

laboratory of D ynamic |-^alance 


Centrally Located in This City 


All work guaranteed and done an my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
simplicity with which, for instance, a six throw shaft can be balanced, by some 
self-appointed experts. Let me have a shaft balanced in this manner and I will 
explain the correct way of balancing such a shaft. 


N. W. AKIMOFF, Builder of Dynamic Balancing Machinery 
Office : HARRISON BUILDING. PHILADELPHIA 


PASCO AIRPLANE WIRE WHEELS 
STAND SUPREME 

Manufacturers of Airplanes desiring prompt deliveries 
should place their orders immediately. 



PASCO wire wheels are built 
for durability and lightness and 
made to withstand terrific radial 
and lateral strains. Capacity 
over 400 wheels per day. 


NATIONAL WIRE WHEEL WORKS, INC. 

GENEVA, N. Y. 




Licensed by and affiliated with Messrs. Leduc, Heitz 8s Co., Paris, France 

AEROPLANE DOPE 

of the’ 

HIGHEST QUALITY 

for 

land and water machines built by constructors able to afford 
the best. Also gives excellent results and reduces fire risk 
when used for the last 2 or 3 coats over a cheaper dope 

AMERICAN EMAILLITE COMPANY 
555 W. Washington Street 
Chicago, 111. 
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\If It’s For Aircraft 

And Made of Rubber 

We Can Make It 
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Why not use them? 


QURAL RUBBER CORPORATION 



J. W. WOOD ELASTIC WEB CO. 

STOUCHTON. MASS. 


“Usco” 
Number 72 

THE STANDARD 

Kite Balloon Fabric 
of America 


A TWO-PLY BIASED FABRIC. 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT. VIZ.: 


Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
and Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 
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ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 
service. 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


“Flexo” Aero 
RADIATORS 



AUTO RADIATOR MFC. CORP. 


c — 

Hi nfk 


AJAX 

Auto and Aero 
Sheet Metal Co. 



EXHAUST PIPES 





Resistal 

Aviators’ Goggles 

Get your orders in at once for the new 
Government-approved Resistal Rein- 
forced-glass Aviators’ goggles and insure 
prompt delivery. 

Headquarters for all 
kinds of goggles. 

THE STRONG, KENNARD & NUTT CO. 

2044 East Ninth Street Cleveland, Ohio 


STIMPSON GROMMETS 

RP A QC UmtTC MCT A I rrkDDCDI ~ 



BRASS— WHITE METAL— COPPER! 


WASHERS 

METAL 


SPECIALTIES 


7<9 FRANKLIN AVENUE MADE TO ORDER BROOKLYN. NEW-YORK 


PREVENTS STALLING 
Jt’OXBORO 

AIR SPEED INDICATORS 

Tell the aviator at a glance if his machine is maintaining buoyancy, or stalling. It 
accurately measures ^tne relative wind pressure, the force which keeps the plane in the 

Send for illustrative and descriptive Bulletin No. BFIW. 

THE FOXBORO CO. Foxboro, Mass., U. S. A. 

X Sfc. .WsmSSS&RB ,ds. „o B K„“ h Md.. 

*»*}£&**. SfiEStR » 




Aviation Photographic Et/uipment 

The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 

Field Dark-Room (Collapsible I 

The only Cameras that permit good 


ARTHUR BROCK, JR. 

Office — 511 Bullitt Building. 131 So. 
Fourth Street 

Factory — 533 No. Eleventh Street 

Philadelphia, Pa. 

Scientific Instruments. Tools, Dies, Jigs and 


Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


£*SE^“«CwT“..p'm 


FAHRIG METAL CO., 34 Commerce St,N.Y. 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 63 YEARS 

1000 WEST 120th STREET, CHICAGO, ILL. 



AEROPLANE FIR 


WE HAVE SUPPLIED A LARGE QUANTITY OF 
DOUGLAS FIR FOR AEROPLANE PURPOSES. 

B e have on hand at POUGHKEEPSIE a limited amount 
of SILVER SPRUCE tor quick inspection and delivery. 


"Sr** 

A. C. DUTTON LUMBER CORPORATION 


Mitt, 

SOUTH BEND, WASH. 
TACOMA, WASH. 


WESTMORE 

PROPELLER 

will not warp or split 



Built for high power motors 
Water proof and heat proof 

Quantity Production 

WRITE FOR INFORMATION 

Address AIRCRAFT DEPARTMENT 

SCHWEIZER & WEST MFG. CO. 

308-324 N. Ada St., Chicago 

Cable address "SWKSCO" 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 


t] Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 

CJ Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 
made DU PONT DOPE the standard for airplane 
surfaces. 

Du Pont Chemical Works 

E. I. du Pont de Nemours & Co . Owner 

120 Broadway New York 



Factors of Safety 

These Count in Aeroplane Construction 


NON-INFLAMMABLE 

Cellulose Acetate Base 

CeiesiroD Ciom Varnisties 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Ceiesiron Sheets ^ Films 


Chemical Products Company 

93 Broad Street Boston, U. S. A. 
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“DALTON SIX” 



In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 


(36) “DALTON SIXES” Installed 


Why Not Investigate ? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co., Inc. 

1911 Park Avenue New York, U. S. A. 


AUTOMATICALLY SHAPES 
AEROPLANE PROPELLERS 





THE DEFIANCE MACHINE WORKS 

DEFIANCE, OHIO. U. S. A. 



AIRPLANE 
RIMS and WHEELS 


Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 

Wheels supplied less tires,— 
complete with all parts. Made to 
"Ur own design or from manufac- 
turer’s Blue Prints. 

Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 

Careful experienced workmen 
and best grade of materials. 

Quotations gladly submitted. 

The MOTT WHEEL WORKS 

Utica, ti. Y. 



UNIVERSAL MILLERS 


FOX MACHINE CO., ,a ” c " s c oN." 




October IS, »l; °' ,ober 1S ’ 19,7 


IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 1917 

efaidum Motocycle 

With Pomerplus Motor 

Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. SSsrJ 

We will be pleased to arrange demonstrations of all 1917 
Indian models for interested military officials. 




TURNBUCKLES 

of the 

Highest Quality 

Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 

(of Pennsylvania) 

CORRY. PA. 

New York Office: Woolworth Building 


ERIE SPECIALTY COMPANY 

MANUFACTURERS 

OF 

Aircraft Metal Parts 


in conformity with the standards 
adopted by the International 
Standardization Committee. 

ERIE STANDARD 


Guarantees Perfect Workmanship 


ERIE SPECIALTY COMPANY 

Offices: 25 PINE S T R E EjT, New York 



McAD AMITE-ALUMINUM COMPANY 


57-83 Isabella Ave. 

DETROIT, MICH. 


Highest- Grade — Strongest 

misir 

ALUMINUM CASTINGS 


Tensile strength . 44,250 lbs. Sq. In. 

Compression 126,000 " " " 

Transverse 87,200 " “ •• 

Torsion 66,300 “ “ " 

Fusing Point 1040 Degrees F 

LARGE CAPACITY 
PLANT 

Quick Deliveries Guaranteed 


ACIERAL METAL 

Light as Aluminum Strong as Steel 

Non-corrosive by salt water 

CASTINGS RODS SHEETS 

ACIERAL CO. OF AMERICA 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 

Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 


PUNCH PRESS WORK 
AND STAMPINGS 

Specializing particularly in Aero- 
plane work where accurate work- 
manship is absolutely necessary. 
Also — Aeroplane Machine W ork. 

CENTURY TELEPHONE 
CONSTRUCTION COMPANY 

BUFFALO, N. Y. 


ACQUIRING WINGS 

By WILLIAM B. STOUT 


student should study befor 


subjec 


The illustrations are clear and comprehensive. 
of 1 American mcii ’who°nre up''l?io f study° 0*"°' ,dy 

HjCUSTRA TED, 75 CEN7S NET 

Moffat, Yard & Co., 120 West 32d St., New York 
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‘The. 

Lanzius 

Variable 

Speed 

Aeroplane 

Executive Offices 608-609-610 Singer 
Building. 149 Broadway. New York City. 
Telephones 6710-6711 Cortlandt. 

Lanzius Aircraft Company 


“THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, Inc. 

New Orleans, La. 


WANTED 

300 mechanics, engineers, 
woodworkers, metal work- 
ers, etc., for airplane factory 
near Detroit about October 
20th. 

Applicants please state 
wages desired. 

Address Box 96. Care AVIATION AND 
AERONAUTICAL ENGINEERING. 



Airplane Mechanics School 

of the 

WEST SIDE YOUNG MEN’S 
CHRISTIAN ASSOCIATION 

240 West 53rd Street, New York City 


Officially Endorsed by the 

AERO CLUB OF AMERICA 


ssssft*}-- 
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FOR SALE 

One Model “R” Wright Air- 

Type— ful 1 v cqu i p ped°w kh a H - 
Scott 125 Horse Power motor. 
One Model “ S ” Wright Sea- 
plane equipped with Hall-Scott 


3. Two Hall-Scott 125 : 


Don't fail to s 

50, Aviation ‘ and Aeronautical 
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To build the best radiator 
made. Maximum efficiency 
and minimum weight with 
stability. 

We have never made a 
radiator to meet a price. 
Quality is the prime consid- 
eration. 

Our ten years of manufac- 
turing experience is at your 
disposal. 

Samples submitted with 
quotations if you will mail 
your prints. 

THE ENGLISH & MERSICK CO. 

NEW HAVEN, CONN. 


V.V//.VAV.V. , .V.V. , .V.V.V.V.V.V.V.V. , .'.V. 

SCREW 
MACHINE 
PRODUCTS 

Take advantage of our service for 
any standard or special parts required 
up to 2J4" diameter. 

Our equipment and organization can 
handle the most accurate work you 

Quotations gladly made 

THOS. H. DALLETT CO. 

PHILADELPHIA, PA. 


METAL HOSE 

For every Airplane Requirement 


Write (or specifications and prices 

PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race Sta., Philadelphia 



AVIATOR SUITS 

Wind Proof Water Proof Weather Proof 

Sanders Aviator’s suits absolutely wind and water proof made 
from heavy gabardine cloth — well lined — with hood to match. 

Complete $ 35.00 

Send, for catalogue and samples 

SANDERS COMPANY 

218 Indiana Avenue Indianapolis, Indiana 
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STORA INDUSTRIAL BUILDINGS V COVERING 

ys L ess Sr/tvervoAL Srerc C/sea Due Tb'i STRUCTURAL STEEL 

r »e Sneerrorn or ouo romeo Menoeps) . FRAMING--— 

ahoGoof Co/rsrKucr/o*. 1 BOLTING/METHOD' 

"•'‘SfMfe C. D.PRTOEN CTOAPANXKLti"® 

BALL AND ROLLER BEARINGS 

_ „ _ Annular-Single and Double Row 

T Vu U “T A ^ T ,r pC, r I-P" Roller-Standard 

Holler 1 nrust — Collar Type Pressed Steel — All Types 

Sole Agents for the U. S. of 

The Bowden Patent Wire Mechanism 

for the Transmission of Reciprocating Motion 
Through a Flexible and Tortuous Route. 

THE G WILLIAM COMPANY 

engineers 

bslsKhu • . ~ “* h 


LEYGRAND & CO. 

120 Broadway, New York 
MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 

VENEERED PANELS 

AIRPLANE and HYDROPLANE 
CONSTRUCTION 

Send for Sample Chemically Treated Which lncrca.cs 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

DOEHLERDIE-CASTIHC CO. 

-e™» B RO O KLY N?N . Y. >IW ___ 

Toledo. Ohio. Newark n j. 

Be °fS 0 ^A^*A/°*l’AUo’ n 

PROPELLER SERVICE 

By an organization equipped to 
take hold of your problems. 
QUANTITY PRODUC- 
TIONS. Let us advise on your 
specifications. 

w. A. DOYLE, TRENTON, N. J. 


AUTOMATIC 

Screw Machine 
Products 

SHEET METAL STAMPING 

Prompt Deliveries— Heavy Volume 
Send Ua Your Blue Prints and Specification. 

STEEL PRODUCTS MFG. CO. 

4611 W. 12th St. Chicago Ills. 
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Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 
Factories: MIDDLETOWN CONNECTICUT 


Oil Proof — Gasoline Proof 
Water Proof 
VELLUMOID GASKETS 

T ough — Compressible — Flexible 
If you are not familiar with Vellu- 
nioid have us send you samples — 
either sheet or gaskets cut as per your 
blue prints. 

Expert Gasket Cutting department. Quick servic. 

Fibre Finishing Co., 27 State St., Boston 

Special Sheet Metal Work 

—for— 

Airplanes 

Precise IV ork Executed 
from Blue Prints or 
specifications 

The Auto-Aero Sheet Metal Works 

45 High Street, New Haven, Conn. 


PONTOONS 

and 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 

f Ml f 

AIR-SCREWS 

A PROVEN PROFICIENCY jl 

BUFFALO AEROPLANE CORP. 

WJ BUFFALO, N. Y. U. S. A. 

T,v. "nV Coble Addremm. •*. BUFFAIKO " 


Aeroplane Cylinder Forgings 

We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 

We have furnished cylinder forgings to practically 
all the engine builders in the United States. 

AlsoPropeller Hubs, Flanges and Shafts, etc. 

Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 

Quick service our specialty 

TIOGA STEEL & IRON COMPANY 



WOOD WORKING MACHINERY 

SPECIALLY ADAPTED 

FOR 

i Aeroplane Factories 

Write for information catalogue No. 97 

OLNEY & WARRIN 

406-412 Broome Street 
Te«- Spring 4425 NEW YORK, N. Y. 


American Automotive Company 

Man ufacturers 

Aeroplanes and Hydro-Aeroplanes 


FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 
Request catalogs and prices from all 
manufacturers in regard to parts that 
will meet U. S. Govt, requirements. 




AT I O N 


The Beam Airplane Company 


The “Perfect Starter” 

Announce that they are in a position to accept a 
few students in their Aviation School. 

CUKTISS and EUROPEAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 
FEES and LIVING EXPENSES REASONABLE 



NO CHARGE FOR BREAKAGE 
Correspondence Invited 



THE BEAM AIRPLANE COMPANY 

CE1.INA OHIO 


THE MOTOR-COMPRESSOR COMPANY. Newark. N. J_ U. S. A. 



C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 


Automotive 
Engineering Company 

CONSULTING AERONAUTICAL ENGINEERS 

AEROPLANE and MOTOR 
DESIGN and DEVELOPMENT 

AIRCRAFT FACTORY LAYOUT 
ECONOMIC PRODUCTION PROCESSES 
120 S. State Street Chicago, Illinois 





The United States Government 
has Specified 

Radium Luminous Compound 

for use on aircraft instruments. It is the best luminous 

supreme 1 

in j America use Zenith on 

aviation ^ 

/ yj Company 

Z New Yak DETROIT Oka|» 

Our own experts apply Radium Luminous Compound 
to dials, navigating instruments, etc. 

WRITE TODAY 

Radium Dial Company 

Forbes and Meyran Avenues, Pittsburgh, Pa. 


Classified Advertising 
nZHS&r" 1 ' 


WANTED — Experienced metal bench bands, mechanics, 
woodworkers and assemblers for airplane construction. 
Tbomas-Morse Aircraft Cori>omtion. Ithaca. N. Y. 


WANTED — Reliable, experienced airplane propeller builder. 
Must have ample glue room experience. Address with reference 
and length of experience In first letter. Box 61. 




IATION 


431 




S COUT-PLANES carry observers 
who locate masked batteries 
and map the country behind the 
enemy lines. Upon their safe return 
and the speed made may depend the 
lives of thousands. 


And that safe return with speed is 
impossible without certainty of 
power production and transmission 
for the mounts driven by those 
observers’ pilots. 


The power of an airplane’s motor deter- 
mines its value; the continuity of that 
power, its dependability. 


Two-Direction Thrust Hess-Bright 
Ball Bearing of the Type used on 
Airplane Propeller Shaft Application 


Hess-Bright Ball Bearings will increase 
power through cutting friction down, and 
assure its continuity through the excellence 
of their manufacture. 


HESS BRIGHT'S CONRAD PATENTS 
ARE THOROUGHLY ADJUDICATED 


Government orders largely specify Hess- 
Brights. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


PHILADELPHIA, PA. 




